FiberGLAST is one of several instrument concepts being developed for possible inclusion as the primary Gamma-ray Large Area Space Telescope (GLAST) instrument. The predicted FiberGLAST effective area is more than 12,000 cm2 for energies between 30 MeV and 300 GeV, with a field of view that is essentially flat from O" -80°. The detector will achieve a sensitivity more than 10 times that of EGRET. We present results of simulations that illustrate the sensitivity of FiberGLAST for the detection of gamma-ray bursts.
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INTRODUCTION
Understanding the nature of gamma-ray bursts (GRBs) is among the most important science objectives of NASA's GLAST (Gamma-ray Large Area Space Tele- 
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This article is copyrighted as indicated in the article. Reuse of AIP content is subject to the terms at: http://scitation.aip.org/termsconditions. Downloaded to IP: scope) mission. Observations by CGRO/EGRET have shown that the high-energy gamma-ray emission can be a significant fraction of the burst fluence, and that burst spectra commonly extend to GeV energies with no evidence for a high-energy cut-off [l] . E ven more exciting is the observation by EGRET of high-energy burst emission after lower energy gamma rays were no longer detectable, with time delays of as much as 90 minutes [2, 3] . Clearly there is a need for high-energy observations of more bursts and with greater sensitivity, and this has been considered in defining the GLAST scientific requirements.
FiberGLAST is one of several concepts being developed for possible inclusion as the primary GLAST instrument. The predicted response of FiberGLAST has been estimated using Monte Carlo simulations. We use extrapolations of BATSE burst spectra along with a simulated response database to estimate the number of burst photons that will be detected by FiberGLAST. The predicted FiberGLAST effective area is more than 12,000 cm2 for energies between 30 MeV and 100 GeV, with a field of view that is essentially flat from 0" -80". The FiberGLAST instrument concept is described in more detail by Rielage et al. [4] .
FIRST METHOD
This method is a rough estimation of the number of GRBs that will be detected by FiberGLAST. The energy range that FiberGLAST will observe is from 10 MeV to 300 GeV, and the effective area is ~12,000 cm2 up to an 80" viewing angle. We also assume Band's GRB spectral model with QJ = -1, /? = -2 and Eo = 200 keV. Since the effective area of FiberGLAST depends on energy, we divide our peak flux calculation into 10 different energy bins. Using 5 counts l s-l as the minimum detection criteria and by comparing our calculation value with the LogN -LogP of GRBs that BATSE has detected [5] , we can estimate how many GRBs we would expect to detect. LogN -LogP on the 1024 ms time scale is used to extrapolate the number of GRBs. Our calculation yields the result of 549 bursts per years that FiberGLAST might detect.
We checked the validity of this simulation by repeating the same procedure using the EGRET response [8] . During its first 3.4 years, EGRET detected five bursts, each with at least seven spark chamber events above 30 MeV (during the gammaray active phase as defined by BATSE). Assuming 30% observing efficiency for EGRET, this methodology predicts twenty-four detected bursts in 3.4 years, but EGRET observed only 5 GRBs. We can see that this simple method overestimates the number of GRBs that might be detected by FiberGLAST. We will show another method in the next section that yields a more reliable estimate.
SECOND METHOD
In this method, in order to simulate the response of FiberGLAST to GRBs, we use the measured distribution of BATSE burst spectra, and extrapolate them to higher energies. The high-energy gamma-ray flux from a GRB of a given BATSE peak flux or fluence was estimated using the catalog of Preece et al. [6, 7] , which includes time-resolved spectral fits for a large sample of bright BATSE bursts. We chose for our spectral templates 102 events from this catalog that also had BATSE peak flux and fluence measurements. For most burst sub-intervals in the catalog, the Band GRB function, or other broken broken power-law models, provided an acceptable fit. For each of these, we extrapolated the best-fit high-energy powerlaw spectral model to the FiberGLAST energy range and computed a fluence for each burst by summing over all such sub-intervals.
For a few sub-intervals no high-energy power-law could be determined, so the FiberGLAST fluence was set to zero. Fluences were computed in five energy bins between 10 MeV and 300 GeV. We consider this method to be more robust than extrapolating a single spectrum averaged over each burst. However, due to the finite BATSE energy bandwidth, there is some concern that the high-energy power law spectral index determined from BATSE spectra is systematically too hard. Some evidence for this comes from the comparison of the distribution of BATSE high-energy spectral indices with COMPTEL observations of GRB spectra in the 0.75-30 MeV range. The mean COMPTEL spectral index is -2.53 [9] , whereas the BATSE high-energy spectral index distribution peaks around -2.25, though with a pronounced skewness toward softer spectra. For better consistency, we arbitrarily softened each BATSE spectrum by adding -0.2 to the spectral index before extrapolation.
We generated two sets of simulated bursts by first picking a peak flux pB 
respectively, where Pi and Sk are the BATSE peak flux and fluence of a template burst, and S$ is its extrapolated FiberGLAST fluence. A random direction of incidence (within 90" of the FiberGLAST primary axis) was chosen for each such event, and the extrapolated fluence SF was convolved with the simulated FiberGLAST response to determine the total detected counts in each of five energy bins: lo-30 MeV, 30-100 MeV, 0.1-l GeV, l-10 GeV, and lo-300 GeV. For each simulated set, 1,292 BATSE values were used, so the total number of simulated bursts in each set is 1.292 x 102 = 131,784. We checked the validity of these simulations by repeating the same procedure using the EGRET response (as in the first method). This second methodology predicts nine EGRET detections if we use peak flux scaling, and six if we use fluence scaling, whereas five bursts were actually detected. Given the small numbers, both techniques produce reasonably consistent results -giving us confidence in the FiberGLAST predictions using this method. 
DISCUSSION
Our first method is a rough estimation that most likely overestimates the number of GRBs that FiberGLAST should detect. The second method gives us better estimation.
From Tables l-4 , it can be seen that FiberGLAST will detect at least 10 photons each from roughly half of the unocculted bursts above BATSE's threshold, and roughly one in five bursts should produce at least 100 photons in FiberGLAST. Bursts that produce at least 10 photons above 10 GeV should be detected once every month or two, and there is a good chance of detecting at least 100 photons above 10 GeV from a burst during the GLAST mission. The photons above 10 GeV are important not only for their direct physical implications, but also because their directions can be more accurately determined.
These simulations assume no spectral cut-offs and do not consider additional photons from the delayed/extended emission observed by EGRET. The large predicted numbers of bursts with more than 10 photons per energy bin should allow measurement of spectral breaks or cut offs up to at least 10 GeV if they exist, even for the "wide-field" bursts for which FiberGLAST has worse energy resolution.
